Monkeys choose as if maximizing utility compatible with basic principles of revealed preference theory by Pastor-Bernier, Alexandre et al.
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Dataset S3A. ‘Long’ transitivity tests based partly on physically-monotonically 
inferred preferences for bundle (blackcurrant, grape) in monkey A 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.35 0.25 0.60 0.00  9 192 4.69  
d ≻ a 0.30 0.35 0.40 0.00 9  192 4.69 0.857 
 c2 ≻ b2  0.20 0.30 0.50 0.05  7 117 5.98  
d2 ≻ a2 0.20 0.40 0.30 0.05 0  112 0.00 0.900 
c3 ≻ b3 0.10 0.35 0.40 0.10  4 112 3.57  
d3 ≻ a3 0.10 0.45 0.20 0.10 2  128 1.56 0.900 
c4 ≻ b4 0.00 0.40 0.30 0.15  11 144 7.64  
d4 ≻ a4 0.00 0.50 0.10 0.15 8  160 5.00 0.900 
          
c ≻ b 0.50 0.15 0.40 0.10  4 160 2.50  
d ≻ a 0.65 0.15 0.40 0.00 2  40 5.00 0.900 
c2 ≻ b2 0.40 0.20 0.30 0.15  13 80 16.25  
d2 ≻ a2 0.55 0.20 0.30 0.05 0  40 0.00 1.000 
c3 ≻ b3  0.30 0.25 0.20 0.20  13 120 10.83  
d3 ≻ a3 0.45 0.25 0.20 0.10 0  40 0.00 1.000 
c4 ≻ b4 0.20 0.30 0.10 0.25  16 160 10.00  
d4 ≻ a4 0.35 0.30 0.10 0.15 0  40 0.00 1.000 
          
 c ≻ b  0.80 0.00 0.20 0.20  3 48 0.00  
d ≻ a 0.95 0.00 0.20 0.10 3  48 6.25 0.750 
 c2 ≻ b2  0.70 0.07 0.10 0.25  4 32 6.25  
d2 ≻ a2 0.85 0.07 0.10 0.15 0  32 0.00 1.000 
c3 ≻ b3 0.60 0.15 0.00 0.35  12 64 18.75  
d3 ≻ a3 0.75 0.15 0.00 0.25 6  32 12.50 1.000 
          
Direct preference violations total  96 1301 7.38  
Transitivity violations total 30  2093 1.43 0.928 
 
Each transitivity test (bold) is shown immediately below its direct preference test. All direct 
preferences of bundles were inferred from indifference curves as d  c  b  a; these 
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preferences were empirically confirmed for bundle relationship c  b, but not for 
relationships d  c and b  a that reflected physically-monotonically superiority of one 
bundle good (assuming positive, monotonic, non-saturating value functions, ‘more is 
better’), while the physical quantity of the other bundle good was kept constant. The data 
are shown graphically in Figs. 5E (top sets) and S4G, J (center & bottom). 
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Dataset S3B. ‘Long’ transitivity tests based partly on physically-monotonically 
inferred preferences for bundle (blackcurrant, strawberry) in monkey A 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.30 0.30 0.42 0.00   10 48 20.83  
d ≻ a 0.30 0.60 0.18 0.00 0  56 0.00 1.000 
 c2 ≻ b2  0.27 0.32 0.38 0.10  - -   
d2 ≻ a2 0.25 0.70 0.15 0.05 -  -  * 
c3 ≻ b3 0.25 0.38 0.30 0.10  1 48 2.08  
d3 ≻ a3 0.25 0.80 0.10 0.10 1  40 0.00 0.800 
          
c ≻ b 0.12 0.50 0.10 0.40  5 40 12.50  
d ≻ a 0.40 0.50 0.10 0.10 1  80 1.25 0.900 
 c2 ≻ b2  0.05 0.58 0.07 0.50  - -   
d2 ≻ a2 0.30 0.60 0.05 0.20 -  -  * 
c3 ≻ b3 0.05 0.65 0.00 0.60  13 40 32.50  
d3 ≻ a3 0.25    0.70 0.00 0.30 1  135 0.74 0.900 
          
c ≻ b 0.55 0.00 0.10 0.40  1 32 3.10  
d ≻ a 0.85 0.00 0.10 0.10 0  32 0.00 1.000 
 c2 ≻ b2  0.48 0.10 0.05 0.50  22 64 26.60  
d2 ≻ a2 0.70 0.10 0.05 0.20 0  64 0.00 1.000 
c3 ≻ b3 0.35 0.27 0.00 0.60  0 32 0.00  
d3 ≻ a3 0.58 0.27 0.00 0.30 0  32 0.00 1.000 
          
Direct preference violations total  52 304 17.11  
Transitivity violations total 3  743 0.40 0.943 
 
The data are shown graphically in Fig. 5F (top sets) and Fig. S4H, K (center and bottom 
sets). * Test not performed. For conventions, see Dataset S3A. 
 
4 
Dataset S3C. ‘Long’ transitivity tests based partly on physically-monotonically 
inferred preferences for bundle (blackcurrant, water) in monkey A  
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat 
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.15 0.32 0.10 0.30  0 32 0.00  
d ≻ a 0.20 0.30 0.10 0.10 0  32 0.00 1.000 
 c2 ≻ b2  0.12 0.40 0.05 0.37  4 48 8.30  
d2 ≻ a2 0.10 0.40 0.05 0.20 6  48 12.50 0.800 
c3 ≻ b3 0.10 0.50 0.00 0.47  17 80 21.30  
d3 ≻ a3 0.07 0.50 0.00 0.30 4  32 12.50 0.830 
          
c ≻ b 0.10 0.40 0.20 0.00  16 64 25.00  
d ≻ a 0.09 0.55 0.10 0.00 0  48 0.00 1.000 
 c2 ≻ b2  0.07 0.50 0.17 0.10  11 64 17.20  
d2 ≻ a2 0.07 0.65 0.09 0.10 0  48 0.00 1.000 
c3 ≻ b3 0.00 0.60 0.14 0.20  20 64 31.30  
d3 ≻ a3 0.00 0.75 0.06 0.20 8  64 12.50 0.880 
           
c ≻ b 0.30 0.00 0.10 0.30 0  64 0.00  
d ≻ a 0.40 0.00 0.07 0.17  10 100 10.00 1.000 
 c2 ≻ b2  0.28 0.05 0.05 0.40 4  64 6.30  
d2 ≻ a2 0.36 0.05 0.05 0.25  0 100 0.00 0.750 
c3 ≻ b3 0.26 0.10 0.00 0.50 0  64 0.00  
d3 ≻ a3 0.32 0.10 0.00 0.30  0 64 0.00 1.000 
          
Direct preference violations total  78 616 12.66  
Transitivity violations total 22  1080 2.04 0.918 
 
The data are shown graphically in Fig. 5G (top sets) and Fig. S4I, L (center and bottom 
sets). For conventions, see Dataset S3A. 
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Dataset S3D. ‘Short’ (high-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, grape) in monkey A 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.35 0.25 0.60 0.00  9 192 4.69   
d ≻ b 0.35 0.35 0.60 0.00 0  40 0.00 1.000 
c2 ≻ b2 0.20 0.30 0.50 0.05  7 117 5.98   
d2 ≻ b2 0.20 0.40 0.50 0.05 2  70 2.86 0.750 
c3 ≻ b3 0.10 0.35 0.40 0.10  4 112 3.57   
d3 ≻ b3 0.10 0.45 0.40 0.10 0  40 0.00 1.000 
c4 ≻ b4 0.00 0.40 0.30 0.15  11 144 7.64   
d4 ≻ b4 0.00 0.50 0.30 0.15 1  40 2.50 0.800 
          
c ≻ b 0.50 0.15 0.40 0.10  4 160 0.00   
d ≻ d 0.65 0.15 0.40 0.10 0  96 0.00 1.000 
c2 ≻ b2 0.40 0.20 0.30 0.15  11 144 7.64   
d2 ≻ b2 0.55 0.20 0.30 0.15 7  56 6.25 0.917 
c3 ≻ b3 0.30 0.30 0.20 0.25  13 120 10.83   
d3 ≻ b3 0.45 0.30 0.20 0.25 12  64 7.81 0.900 
c4 ≻ b4 0.20 0.30 0.10 0.25  16 160 10.00   
d4 ≻ b4 0.35 0.35 0.10 0.25 0  64 0.00 1.000 
          
c ≻ b 0.80 0.00 0.25 0.25  3 48 6.25   
d ≻ b 0.90 0.00 0.25 0.25 14  40 35.00 0.842 
c2 ≻ b2 0.70 0.07 0.10 0.25  8 64 0.00   
d2 ≻ b2 0.85 0.07 0.10 0.25 2  40 5.00 0.824 
c3 ≻ b3 0.60 0.15 0.00 0.30  12 64 18.75   
d3 ≻ b3 0.75 0.15 0.00 0.30 0  40 0.00 1.000 
          
Direct preference violations total  98 1325 7.40  
Transitivity violations total 38  1915 1.98 0.912 
 
The data are shown graphically in Fig. 5H (top sets) and Fig. S5A, D (center and bottom 
sets). For conventions, see Dataset S3A. 
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Dataset S3E. ‘Short’ (high-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, strawberry) in monkey 
A 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.30 0.30 0.42 0.00  10 48 20.80  
d ≻ b 0.30 0.60 0.42 0.00 0  32 0.00 1.000 
c2 ≻ b2 0.27 0.32 0.38 0.10  -  -   
d2 ≻ b2 0.25 0.70 0.38 0.10 -   -  * 
c3 ≻ b3 0.25 0.38 0.30 0.10  0 48 0.00  
d3 ≻ b3 0.25 0.80 0.30 0.10 0  48 0.00 1.000 
          
c ≻ b 0.12 0.50 0.10 0.40  3 35 0.00  
d ≻ b 0.40 0.50 0.10 0.40 1  64 1.56 0.900 
c2 ≻ b2 0.07 0.58 0.05 0.50  -  -   
d2 ≻ b2 0.30 0.60 0.05 0.50 -    - * 
c3 ≻ b3 0.05 0.65 0.00 0.60  5 48 10.40  
d3 ≻ b3 0.25 0.70 0.00 0.60 1  23 4.35 0.900 
          
c ≻ b 0.55 0.00 0.10 0.40  1 32 0.00  
d ≻ b 0.80 0.00 0.10 0.40 2  40 5.0 0.900 
c2 ≻ b2 0.48 0.10 0.05 0.50  11 32 0.00  
d2 ≻ b2 0.70 0.10 0.05 0.50 1  40 2.5 0.900 
c3 ≻ b3 0.4  0.2 0.00 0.60  0 32 0   
d3 ≻ b3 0.58 0.27 0.00 0.60 3  40 7.5 * 
          
Direct preference violations total  30 275 10.91  
Transitivity violations total 8  562 1.42 0.967 
 
The data are shown graphically in Fig. 5I (top sets) and Fig. S5B, E (center and bottom 
sets). * Test not performed. For conventions, see Dataset S3A. 
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Dataset S3F. ‘Short’ (high-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, water) in monkey A  
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.15 0.35 0.10 0.30  0 32 0.00  
d ≻ b 0.25 0.32 0.10 0.30 -  -  - * 
c2 ≻ b2 0.12 0.42 0.05 0.40  4 48 8.30  
d2 ≻ b2 0.20 0.40 0.05 0.40 6  48  12.5 0.800 
c3 ≻ b3 0.10 0.47 0.00 0.50  17 80 21.30  
d3 ≻ b3 0.10 0.50 0.00 0.50 0  10 0 1.000 
          
c ≻ b 0.10 0.40 0.20 0.00  16 64 25.00  
d ≻ b 0.09 0.55 0.20 0.00 0  32 0 1.000 
c2 ≻ b2 0.07 0.50 0.17 0.10  11 64 17.20  
d2 ≻ b2 0.07 0.65 0.17 0.10 6  13 46.15 0.910 
c3 ≻ b3 0.00 0.60 0.14 0.20  18 64 31.30  
d3 ≻ b3 0.00 0.75 0.14 0.20 8  63 12.67 0.750 
          
c ≻ b 0.30 0.00 0.10 0.30  10 100 10.00  
d ≻ b 0.40 0.00 0.10 0.30 1  32 3.13 0.890 
c2 ≻ b2 0.25 0.10 0.05 0.40  0 100 0.00  
d2 ≻ b2 0.36 0.05 0.05 0.40 28  64 43.75 * 
c3 ≻ b3 0.22 0.15 0.00 0.50  0 64 0.00  
d3 ≻ b3 0.32 0.10 0.00 0.50 31  64 48.44 * 
          
Direct preference violations total  76 616 12.34  
Transitivity violations total 80  942 8.49 0.879 
 
The data are shown graphically in Fig. 5J (top sets) and Fig. S5C, F (center and bottom 
sets). * Test not performed. For conventions, see Dataset S3A. 
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Dataset S3G. ‘Short’ (low-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, grape) in monkey A 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.35 0.25 0.60 0.00  9 192 4.69   
c ≻ a 0.35 0.25 0.40 0.00 1  40 2.50 0.667 
c2 ≻ b2 0.20 0.30 0.50 0.05  7 117 5.98   
c2 ≻ a2 0.20 0.30 0.30 0.05 1  40 2.50 0.600 
c3 ≻ b3 0.10 0.35 0.40 0.10  4 112 3.57   
c3 ≻ a3 0.10 0.35 0.20 0.10 2  40 5.00 0.900 
c4 ≻ b4 0.00 0.40 0.30 0.15  11 144 7.64   
c4 ≻ a4 0.00 0.40 0.10 0.15 0  40 0.00 1.000 
          
c ≻ b 0.50 0.15 0.40 0.10  4 160 0.00   
c ≻ a 0.50 0.15 0.40 0.00 0  64 0.00 1.000 
c2 ≻ b2 0.40 0.20 0.30 0.15  11 144 7.64   
c2 ≻ a2 0.40 0.20 0.30 0.05 2  64 3.13 0.900 
c3 ≻ b3 0.30 0.25 0.20 0.20  13 120 10.83   
c3 ≻ a3 0.30 0.25 0.20 0.10 2  32 6.25 0.900 
c4 ≻ b4 0.20 0.30 0.10 0.25  16 160 10.00   
c4 ≻ a4 0.20 0.30 0.10 0.15 0  64 0.00 1.000 
          
c ≻ b 0.80 0.00 0.20 0.25  3 48 6.25   
c ≻ a 0.80 0.00 0.20 0.10 1  40 2.50 0.900 
c2 ≻ b2 0.70 0.07 0.10 0.30  0 64 0.00   
c2 ≻ a2 0.70 0.07 0.10 0.15 0  40 0.00 1.000 
c3 ≻ b3 0.60 0.15 0.00 0.35  12 64 18.75   
c3 ≻ a3 0.60 0.15 0.00 0.25 0  40 0.00 1.000 
          
Direct preference violations total  90 1325 6.79  
Transitivity violations total 9  1829 4.95 0.897 
 
The data are shown graphically in Fig. 5K (top sets) and Fig. S5G, J (center and bottom 
sets). For conventions, see Dataset S3A. 
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Dataset S3H. ‘Short’ (low-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, strawberry) in monkey 
A 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.30 0.30 0.42 0.00  0 48 20.80  
c ≻ a 0.30 0.30 0.18 0.00 10  32 0 1.000 
c2 ≻ b2 0.27 0.32 0.38 0.10  - - -  
c2 ≻ a2 0.27 0.32 0.15 0.05 -  - - * 
c3 ≻ b3 0.25 0.38 0.30 0.10  0 48 0.00  
c3 ≻ a3 0.25 0.38 0.10 0.10 -  - - * 
          
c ≻ b 0.12 0.50 0.10 0.40   5 40 6.25  
c ≻ a 0.12 0.50 0.10 0.10 0  32 0.00 1.000 
c2 ≻ b2 0.05 0.58 0.07 0.50 -   - -  
c2 ≻ a2 0.05 0.58 0.05 0.20   - - - * 
c3 ≻ b3 0.05 0.65 0.00 0.60  13 40 32.5  
c3 ≻ a3 0.05 0.65 0.00 0.30 0  32 0 1.000 
          
c ≻ b 0.55 0.00 0.10 0.40  1 32 3.10  
c ≻ a 0.55 0.00 0.10 0.10 0  40 0 1.000 
c2 ≻ b2 0.48 0.10 0.05 0.50  11 32 34.38  
c2 ≻ a2 0.48 0.10 0.05 0.20 1  40 2.5 0.900 
c3 ≻ b3 0.35 0.27 0.00 0.60  0 32 0.00  
c3 ≻ a3 0.35 0.27 0.00 0.30 1  40 2.5 0.900 
          
Direct preference violations total  30 272 11.03  
Transitivity violations total 12  488 2.46 0.967 
 
The data are shown graphically in Fig. 5L (top sets) and Fig. S5H, K (center and bottom 
sets). * Test not performed. For conventions, see Dataset S3A. 
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Dataset S3I. ‘Short’ (low-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, water) in monkey A 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.15 0.32 0.10 0.30  0 32 0.00  
c ≻ a 0.15 0.32 0.10 0.10 6  19 31.58 * 
c2 ≻ b2 0.20 0.40 0.05 0.37  4 48 8.30  
c2 ≻ a2 0.20 0.40 0.05 0.20 5  35 14.29 0.800 
c3 ≻ b3 0.10 0.50 0.00 0.47  17 80 21.30  
c3 ≻ a3 0.10 0.50 0.00 0.30 5  16 31.25 0.850 
          
c ≻ b 0.10 0.40 0.20 0.00  16 64 25.00  
c ≻ a 0.10 0.40 0.10 0.00 0  32 0 1.000 
c2 ≻ b2 0.07 0.50 0.17 0.10  11 64 17.20  
c2 ≻ a2 0.07 0.50 0.09 0.10 16  96 16.67 0.910 
c3 ≻ b3 0.00 0.60 0.14 0.20  20 64 31.30  
c3 ≻ a3 0.00 0.60 0.06 0.20 8  80 10.0 0.750 
          
c ≻ b 0.30 0.00 0.10 0.35  19 80 10.00  
c ≻ a 0.30 0.00 0.10 0.17 1  32 3.13 0.890 
c2 ≻ b2 0.28 0.05 0.05 0.45  0 100 0.00  
c2 ≻ a2 0.28 0.05 0.05 0.25 0  32 0 1.000 
c3 ≻ b3 0.26 0.10 0.00 0.50  0 64 0.00  
c3 ≻ a3 0.26 0.10 0.00 0.30 31  64 48.44 * 
          
Direct preference violations total  87 596 14.60  
Transitivity violations total 72  1002 7.19 0.8857 
 
The data are shown graphically in Fig. 5M (top sets) and Fig. S5I, L (center and bottom 
sets). * Test not performed. For conventions, see Dataset S3A. 
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Dataset S3J. ‘Long’ transitivity tests based partly on physically-monotonically 
inferred preferences for bundle (blackcurrant, grape) in monkey B 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.2 0.3 0.5 0  52 148 35.14  
d ≻ a 0.20 0.55 0.3 0 0  64 0 0.900 
c2 ≻ b2 0.1 0.40 0.4 0.05  23 128 17.97  
d2 ≻ a2 0.15 0.6 0.2 0.05 8  80 10.0 0.890 
c3 ≻ b3 0 0.5 0.3 0.1  0 64 0  
d3 ≻ a3 0 0.7 0.1 0.1 0  64 0 * 
          
c ≻ b 0.7 0 0.2 0.15 15  80 18.75  
d ≻ a 0.9 0 0.2 0.05  1 32 3.13 0.750 
c2 ≻ b2 0.6 0.05 0.1 0.25 1  32 3.13  
d2 ≻ a2 0.85 0.05 0.1 0.1  2 32 6.25 * 
c3 ≻ b3 0.5 0.1 0 0.35 57  224 25.45  
d3 ≻ a3 0.75 0.1 0 0.15  1 32 3.13 0.750 
          
Direct preference violations total  79 436 18.12  
Transitivity violations total 81  980 8.27 0.820 
 
The data are shown graphically in Fig. S4A (top sets) and Fig. S4C (bottom sets). * Test 
not performed. For conventions, see Dataset S3A. 
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Dataset S3K. ‘Long’ transitivity tests based partly on physically-monotonically 
inferred preferences for bundle (blackcurrant, strawberry) in monkey B 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
b ≻ c 0.4 0 0.2 0.40  8 64 12.5  
a ≻ d 0.25 0 0.2 0.6 0  64 0 0.750 
b2 ≻ c2 0.35 0.05 0.1 0.42  7 96 7.23  
a2 ≻ d2 0.17 0.05 0.1 0.7 1  64 1.56 * 
b3 ≻ c3  0.25 0.15 0 0.5  22 160 13.75  
a3 ≻ d3 0.1 0.15 0 0.9 1  64 1.56 0.920 
          
b ≻ c 0.17 0.15 0.7 0  2 32 6.25  
a ≻ d 0.17 0.05 0.8 0 2  64 3.13 0.900 
b2 ≻ c2 0.1 0.22 0.62 0.05  1 32 3.13  
a2 ≻ d2 0.1 0.12 0.75 0.05 0  32 0 * 
b3 ≻ c3 0 0.35 0.55 0.1  1 32 3.13  
a3 ≻ d3 0 0.2 0.7 0.1 0  64 0 0.920 
          
Direct preference violations total  41 416 9.86  
Transitivity violations total 4  980 0.41 0.870 
 
The data are shown graphically in Fig. S4B (top sets) and Fig. S4D (bottom sets). * Test 
not performed. For conventions, see Dataset S3A. 
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Dataset S3L. ‘Short’ (high-end) transitivity tests based partly on physically-
monotonically inferred preferences for bundle (blackcurrant, water) in monkey B 
 
Set Bundle 1 Bundle 2 
N 
transitivity 
violations 
N 
direct pref 
violations 
N 
trials % 
Afriat-
like   
Index 
 Good A 
Good 
B 
Good 
A 
Good 
B      
c ≻ b 0.2 0.5 0.3 0  1 32 3.13  
d ≻ b 0.2 0.7 0.3 0 2  32 6.25 * 
c2 ≻ b2 0.1 0.6 0.2 0.15  0 64 0  
d2 ≻ b2 0.1 0.85 0.2 0.15 0  64 0 * 
c3 ≻ b3 0 0.75 0.1 0.3  4 64 6.25  
d3 ≻ b3 0 0.95 0.1 0.3 0  32 0 0.930 
          
c ≻ b 0.5 0 0.25 0.1  3 96 3.13  
d ≻ b 0.6 0 0.25 0.1 1  96 1.04 0.750 
c2 ≻ b2 0.42 0.1 0.17 0.2  0 32 0  
d2 ≻ b2 0.52 0.1 0.17 0.2 0  32 0 * 
c3 ≻ b3 0.35 0.2 0.15 0.3  4 64 6.25  
d3 ≻ b3 0.47 0.2 0.15 0.3 1  64 1.56 0.940 
c4 ≻	b4 0.32 0.3 0 0.4  3 32 9.38  
d4 ≻ b4 0.4 0.3 0 0.4 15  64 23.44 0.750 
          
Direct preference violations total  15 628 2.39  
Transitivity violations total 19  768 2.47 0.840 
 
The data are shown graphically in Fig. S4E (top sets) and Fig. S4F (bottom sets). * Test 
not performed. For conventions, see Dataset S3A. 
 
 
 
 
 
 
